SECTION 3: GENERAL REQUIREMENTS
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Figure 3.3-1a Permissible Earthquake Resisting Systems (ERS).
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Plastic hinges in inspectable locations or
elastic design of columns.

Abutment resistance not required as part of
ERS
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Transverse Response
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Plastic hinges in inspectable locations or elastic
design of columns

Abutment not required in ERS, breakaway shear
keys permissible

Transverse or
Longitudinal Response
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Abutment required to resist the design earthquake
elastically

Longitudinal passive soil pressure shall be less
than 0.70 of the value obtained using the
procedure given in Article 5.2.3
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. Isolation bearings accommodate full
displacement
. Abutment not required as part of ERS
Permissible Upon Approval
Transverse or Longitudinal Response
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Plastic hinges in inspectable locations or elastic
design of columns

Isolation bearings with or without energy
dissipaters to limit overall displacements

Permissible Upon Approval

Longitudinal Response
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Multiple simply-supported spans with adequate
support lengths

Plastic hinges in inspectable locations or elastic
design of columns

Not permissible
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Above ground / near Permissible
ground plastic hinges

+—__ Plastic hinges below cap beams including

pile bents
1 Permissible 4
Tensile yielding and inelastic
Seismic isolation bearings or bearings compression buckling of
designed to accommodate expected ductile concentrically braced
3 seismic displacements with no damage frames

Permissible Upon Approval

Not permissible

5 SN Permissible Upon Approval
.= .- )Piles with ‘pinned-head’ conditions
: Columns with moment
Permissible Upon Appl‘OVﬂl reducing or pinned hinge details
Capacity-protected pile caps,
including caps with battered
piles, which behave elastically
7 8 Plastic hinges at base
Permissible +———— of wall piers in weak
direction
Permissible
U U U U U 10 Spread footings that satisfy the
i [ overturning criteria of Article 6.3.4
Pier walls with or without piles. \u—' Permissible
9 _
Permissible
N Permissible Upon Approval

Passive abutment resistance required as

1 \ . part of ERS Seat abutments whose backwall

7 is designed to fuse
Permissible Upon Approval
Use 70% of passive soil strength designated in Article 5.2.3

13 7[ j Columns with architectural
14

1 flares — with or without an
/ isolation gap

isolation gap
optional

See Article 8.14 Seat abutments whuse backwall is designed to
resist the expected impact force in an
essentially elastic manner

14
Permissible

Not permissible

Figure 3.3-1b Permissible Earthquake Resisting Elements (ERE).
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Passive abutment resistance required as
part of ERS Passive Strength

Use 100% of strength designated in Article 5.2.3

Permissible Upon Approval
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Ductile End-diaphragms in superstructure
(Article 7.4.6)

Not permissible

Wall piers on pile foundations that are not
strong enough to force plastic hinging into the -
wall, and are not designed for the Design
Earthquake elastic forces

Not permissible

Ensure Limited Ductility Response in Piles according to Article

471
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In-ground hinging in shafts or piles

Not permissible

Ensure Limited Ductility Response in Piles according to Article

471
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Sliding of spread footing
abutment allowed to limit force
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~—  transferred
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Permissible Upon Approval

Limit movement to adjacent bent displacement capacity
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Foundations permitted to rock

Not permissible

Use rocking criteria according to Appendix A
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. More than the outer line of piles in
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group systems allowed to plunge or
uplift under seismic loadings

Not permissible

Plumb piles that are not capacity-protected (e.g.,
integral abutment piles or pile-supported seat
abutments that are not fused transversely)

Not permissible

Ensure Limited Ductility Response in Piles according to
Article 4.7 1

Batter pile systems in which the
geotechnical capacities and/or in-ground
hinging define the plastic mechanisms.

Not permissible

Ensure Limited Ductility Response in Piles
according to Article 4.7.1

Figure 3.3-2 Permissible Earthquake Resisting Elements that Require Owner’s Approval.
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1 Plastic hinges in
. superstructure

Not permissible
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Not permissible

Bearing systems that do not provide for the expected
displacements and/or forces (e.g., rocker bearings)
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Cap beam plastic hinging (particularly
hinging that leads to vertical girder
movement) also includes eccentric
braced frames with girders supported
by cap beams

Not permissible
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Battered-pile systems that are not
designed to fuse geotechnically or
structurally by elements with
adequate ductility capacity
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Not Permissible

Figure 3.3-3 Earthquake Resisting Elements that are not Recommended for New Bridges.



